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OBJECT.
THE object of the investigation was to find out the morbidity rate, as opposed to
the mortality rate, of appendicitis in a known population-in this case that of
the City of Belfast, whose population in 1958 was estimated as 436,200; and also
to examine the distribution of appendicitis by age, sex, month of the year, and
day of the week. METHOD.
Information was obtained from a study of the charts of all patients living
within the city boundary who had undergone appendicectomies in Belfast
hospitals in 1958-excluding appendicectomies performed incidentally to some
other operation.
The sources of the cases were all Belfast hospitals at which appendicectomies
are normally carried out, with the exception of private wings. Cases were
distributed among the Belfast hospitals as follows:
Royal Victoria Hospital 376
Belfast City Hospital - - - - 161
Mater Infirmorum Hospital - - - 46
Musgrave Park Hospital - - - - 34
Ulster Hospital for Women and Children - 65
Royal Belfast Hospital for Sick Children - 183
865
In the case of private patients, full information was not available and these cases
had to be omitted from the investigation. Clearly this was likely to exclude more
patients from the higher income groups than from the lower. Although an
accurate estimate of this loss was not possible, it was estimated, by analysing
theatre operation registers in the private clinics, that the total figure was about 100.
'CLASSIFICATION.
The cases were divided into seven groups, based on the diagnosis made from
the operation note, supplemented, in some cases, by a pathological report.
Group 1. Acute appendicitis without peritonitis or rupture.
Group 2. Acute appendicitis with peritonitis, rupture or abscess formation.
Group 3. Appendicitis unqualified.
Group 4. Chronic appendicitis, including interval appendicectomy.
Group 5. Miscellaneous diseases of the appendix, e.g., mucoccele, fxcalith,
threadworms.
Group 6. Non-specific mesenteric adenitis.
Group 7. Normal appendix.
199TABLE 1.
APPENDICECTOMIES, BELFAST HOSPITALS, 1958, BY AGE, SEX, AND TYPE OF CASE.
DIAGNOSIS
AGE SEX ... 1 2 3 4 5 6 7 TOTAL
0- M
... 6 ... 7 ... 1
... 2 ... -
... 1... -
... 17
F ... 6 ... 1 ... . ... - ...1.5... 16
10- M . 3... - ... 6... 1... 1 ... 4. 14 ... 1 ... 78
F ... 24 ... 11 ... 5 ... 10 ... 2 ... 10 ... 2 ... 59
20- M ... 63 ... 17 ... 4 ... 95 ... 4 ... 10 ... 5 ... 118
25- *F ... 55 ... 6 ... I ... 17 ... 4 ... 14 ... 2 ... 99
M ... 328 ... 24 ... 6 ... 14 ... 1 ... - ... 1 ... 77
40- F ... 51 ... 17 ... - ... 9 ... 2 ... 5 ... 4 ... 93
M ... 21 ... 102... 5 .. ... 2 ... 2 ... 3 ... 37 20 *** F .. 26 ... 13 ... ... 9 ... 2 ... I ... 6 ... 57
25- M ... 14 ... 5 ... ... 2 ... 2 ... ... I ... 24
TF .TA. .. 6 ... 8 ... 6 ... 1 ... 3 ... 32 27
-M ... 18 ... 7 ...- 4 - -30
30 ~F ..1 5 ... 3 ... 2 ... 6 I. 2 ... ..230
TOTAL..M 43 79...1... 1 ... 2 ... . .... - 25
case classi F ... 10 ... 6 ... g ... I 2 ... a ... 1 ... 22
M g. F 8 .r 4 .s.. ) ... cs
- 14
50*F .. 7 .. 8 ..
.
.. I ..
.
... I ... 117
M.an 2teh .Grup4 ... an. 2.t 7
60co- F 2 3 c 5
... .. ... 2. 2..... .
ca+ se F 6 was 5 t g m o c o a ap11
ToTA ...M
... 224 ... 102 ... 5 ... 49 ... 12 ... 25 ... 12 ... 429
F ... 208 ... 88 ... 8 ... 60 ... 14 ... 37 ... 21 ... 436
G.RAND --
TOTAL .... ... 432 ... 190 ... 13 ... 109 ... 26 ... 62 ... 33 ... 865
RESULTS.
Among the 865 cases investigated there were three deaths. Table I shows all
cases classified by age, sex, and diagnostic group. In Table 2 and Figs: I and 2
the number of cases per 100,000 of the population is shown for each sex and
age group. Figures are shown (i) for all cases together and (ii) for diagnostic
groups I and 2 together. Groups I and 2, the cases of definite acute appendicitis,
accoun-ted for 72 per cent. of the total, and further studies were limited to these
cases. It was assumed that the great majorityr of cases of acute appendicitis are
admitted to hospital and that therefore an estimate of the rate in the popuilation
could be derived from hospital admission figures.
200TABLE 2.
INCIDENCE OF ALL TYPES AND ACUTE CASES PER 100,000 POPULATION.
AcuTE APPENDICITS
ALL CASES (Groups 1 and 2)
Rate/ Rate/
AGE SEX POPULATION Number 100,000 Number 100,000
0- ... M
5_M F
10- ..F
15- ... F
20- ... F
30- F.
40- ... F
20- ... M
F
60- ... F
70+ ... F
TOTAL F
19,652
18,797
17,455
16,494
18,330
17,723
17,938
18,825
26,741
27,911
23,724
26,160
23,905
27,509
23,278
27,767
16,029
22.,181
9,233
16,360
196,285
219,727
... 17
... 16
... 78
... 59
... 118
... 99
... 77
... 93
... 61
*.. 84
... 30
... 30
... 25
... 122
... 14
17
... 7
.. 7
... 5
... 2
... 11
... 429
436
87
... 85
387
... 358
644
... 559
... 430
... 495
... 228
... 301
... 126
... 115
... 109
... 80
... 60
... 61
... 44
... 331
... 22
... 67
... 218
... 199
... 13
... 12
... 54
... 35
... 80
... 61
... 62
... 68
... 50
... 55
... 25
... 18
*.. 22
... 16
12
15
... 6
... 5
... 2
... 11
... 326
... 296
... 66
... 64
... 309
... 212
... 436
... 344
... 346
... 361
... 187
... 197
105
... 69
... 92
... 58
52
*.. 54
... 37
... 31
... 22
... 67
... .166
... 135
(Population Figures from 1%961 Census)
Fig. 3 analyses the cases with respect to length of history, Table 3 with respect
to calendar month of admission, and Table 4 with respect to day of the week
of admission.
DiscusSION.
Age: Tables 1 anid 2 and Figs. 1 and 2 show that the highest morbidity rates
occurred between the ages of 5 and 30, with maximum incidence between ages
10 and 20, but that the condition was not exceptionally rare at any age.
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ZFrom Fig. 3 it can be seeni that there wxas a fairly constant 'length of history
pattern' for ages 5 to 44. Those under 5 or over 45, howvevcr, tended to have a
longer history of symptomls beforc adimission. This suggests a mlore atypical and
insidious onset in these age groups anld it is thus niot surprisinlg that the proportion
of imore advaniccd cascs (diagniosis 2 as comiiparcd with diagniosis 1) was gradcd
in these groups.
In fact, of the three patients who died one was aged 69 and onc 70-the third
was aged 40.
Similar findinlgs have becin reportedi in other inivcstigationls. Boyce (1954)
showved that the clinlical presenltation of the disease in the over 50 age group is
often atypical. It has beeni suggested (Carp and Arminio, 1952) that the pathology
of appendicitis is different in the aged.
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48+Sex. The incidence of acute appendicitis for all ages together was higher in
males than in females (ratio 1.1: 1.0). This trend has been found by most in-
vestigators. However, as seen from Table 1 and Figs. 1 and 2, there was a marked
excess of females with diagnosis 3-7 (cases other than definite acute appendicitis)
between the ages of 15 and 30 (females 54, males 26). This would suggest that
females in this age group are more likely than males to undergo appendicectomy
for conditions other than acute appendicitis. In fact the sex ratio for cases of
definite appendicitis (diagnostic groups 1 and 2) at these ages was approximately
unity (females 123, males 112). These findings are similar to those of Lee (1961),
who discusses their significance and suggests that the-excess appendicectomy rate
in young women may be due to cases where the diagnosis was in fact
gynxcological.
TABLE 3.
DISTRIBUTION OF CASES BY MONTH.
MONTH OF ADMISSION JAN. FEB. MARCH APRIL MAY JUNE JULY
Cases ofDiagnosis - 64 ... 56 ... 51 ... 55 ... 45 ... 48 ... 48
I +2
- - 10 ... 9 ... 8 ... 9 ... 7 ... 8 ... 8
NOT
MONTH OF ADMISSION AUG. SEPT. Ocr. Nov. DEC. KNOWN TOTAL
CasesofDiagnosis- 44 ... 43 ... 67 ... 52 ... 44 ... 5 ... 622
1+2
Social Class. The incidence of acute appendicitis was determined for the inner
and for the outer zones of the city. These zones were defined for another study
connected with air pollution. The inner zone consists for the most part of a
densely populated area of nineteenth-century terrace houses. The outer zone
contains the be-tter residential areas. Population figures for these zones were made
available by the Registrar-General of Northern Ireland from the 1961 census.
Comparison of these two zones may thus give information on variations related
to social class.
Previous studies (Registrar-General, 1954; Lee, 1957) showed higher mortality
and morbidity rates in the higher social classes. The influence of a fashionable
element was suggested by the report of Stewart, Webb, and Hewitt (1955) that
the incidence of an appendicectomy scar in army recruits for the Second World
War was greater in the higher social classes but that this difference occurred
only in recruits born prior to the First World War.
In our study a higher rate of acute appendicitis (167/100,000) was found in
the inner zone than in the outer (130/100,000).
204If it is assumed that the proportion of cases of acute appendicitis was the same
in the one hundred 'missing' cases as in the other cases investigated (72 per cent.)
and if all of these seventy-two cases were from the outer zone, then the rates
for the two zones were almost identical (167 and 166/100,000).
If these assumptions are correct, then it would appear that social factors did
not play an important part in the xtiology of acute appendicitis in the population
studied.
Season. Table 3 shows the incidence by month of admission. There did not
appear to be any seasonal incidence.
Daiy of Week. Table 4 shows a striking variation in incidence with the day
of the week of adnmission, with a low incidence on Sunday and a high incidence
on Monday. This trend is shown for all age groups and for both sexes and is
TABLE 4.
DISTRIBUTION OF CASFES By DAY OF WEEK.
TOTAL CASES
DAY OF WEEK (Diagnosis 1+2) x2
Sunday - - - 54 ... 13.22
Moniday - - - 122 ... 13.01
Tuiesdav - - - 89 ... 0.0002
Wednesday - - - 97 ... 0.89
Thursday - - - 88 ... 0.0002
Friday - - - 88 ... 0.0002
Saturday - - - 80 ... 0.75
Not known - - - -
Total x2 - - 27J87
Degrees of Freed1om - 6
P <0O001
statistically highly significant (P < 0.001). This clifference could be produced by
either a true variation of appendicitis incidenice with the day of the week, or by
factors unconnected with the disease itself. Further analysis of the cases suggests
that the variation was due to delayed admission of cases occurring on Sunday.
To examine this question further the cases wvere analysed with respect to day
of adnmission anid length of history for diagnoses 1 and 2 separately. Table 5
shows that, of the uncomplicated cases, a relatively high proportion of Monday
admissionis had a history of more than twenty-four hours-suggesting that the
excess cases would nornmally have been admitted a day earlier.
The same holds for the complicated cases to a more marked extent. In addition,
the percentage of complicated cases was higher oIn Monday, 35 per cent. than
on any other day of the wveek (mean percenitage of complicated cases on days
other than Monday, 29 per cent.).
205TABLE 5.
DISTRIBUTION OF UNCOMPLICATED CASES (GROUP 1) AND
COMPLICATED CASES (GROUP 2) BY LENGTH OF HISTORY
AND DAY OF ADMISSION.
Length of
History DAY OF ADMISSION.
DIAGNOSIS (Hours) Sun. Mon. Tues. Wed. Thurs. Fri. Sat.
0-1 18 ... 31 ... 27 ... 36 ... 37 ... 31 ... 31
24 - ...18 ... 45 ... 35 ... 29 ... 24 ... 31 ... 26
0- ... 6 ... 9 ... 8 ... 10 ... 10 ... 6 ... 7
2 ~ 24- ... 10 ... 34 ... 16 ... 19 ... 15 ... 18 ... 15
The conclusion to be drawn from the above facts is that a good many cases
which should have been admitted on Sunday were not seen at hospital until
Monday. It appears that in some of these cases complications had arisen in the
interval.
Since most cases of appendicitis seen by general practitioners are sent to
hospital the same day, the explanation would seem to lie in a reluctance on the
part of patients or their relatives to disturb their general practitioner on a Sunday.
Calculations on the figures presented suggest that the above explanation accounts
numerically for the differences observed between appendicitis admissions on
Sunday and on Monday.
Two practical points emerged from the study. Firstly it seemed that adolescent
girls and young women ran a greater risk than males of the same age of having
appendicectomies performed for conditions other than appendicitis (probably
gynoecological). Secondly, there was more probability of delay in admission to
hospital for those cases in which the symptoms began on Sunday, compared
with other days of the week. This resulted in a higher proportion of complicated
cases among the Monday admissions.
SUMMARY.
A survey of appendicitis morbidity was carried out for the City of Belfast in
the year 1958. Results were analysed with respect to age, sex, area of residence,
month of the year and day of the week of admission.
There appeared to be a greater risk of delay in the diagnosis in children under
5 years and in adults over 45, especially in those over 65.
Girls and young women appeared to run a greater risk than males of the same
age of having appendicectomies performed for conditions other than appendicitis.
No influence of social class factors was detected.
There was Ino evidence of a seasonal incidence.
There was an exceptionally high admission rate on Mondays, corresponding
to a diminished admission rate on Sundays. This was thought to be due to an
206increased risk of delay in admission to hospital of cases where symptoms began
on Sunday and resulted in a higher proportion of complicated cases among the
Monday admissions.
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REVIEW
REPORT OF THE MEDICAL RESEARCH COUNCIL FOR THE YEAR 1961-1962.
(Pp. viii + 284. 1.6s. 6d.) London: Her Majesty's Stationery Office, 1963.
THIS presents a summary of the work carried out in the various special research units
supported by the Council, and indicates the projects which are supported by research grants
to individual workers in Great Britain and Northern Ireland.
The most interesting section of the report, "Some Aspects of Medical Research"
(pp. 27-89), contains eleven scientific airticles and is published separately as "Current
Medical Research" at a price of 5s. 6d. In this there are two articles, Tbe Genetic Code
and Chemical Mutagens, dealing with genetic inheritance. The first describes how cells copy
themselves and the second notes new techniques for studying agents, especially chemical
agents, causing mutations. This emphasizes that agents operating in lower organisms may
not operate in higher forms. Viruses in tumours, cancer in the tropics, river blindness,
the demyelinating diseases, recent work on the endocrine glands and their interrelationship
with the central nervous system, and mental retardation and chemical abnormalities are
discussed. The metabolism of plasma proteins and the synthesis of sterols in the body are
reviewed. There is a fascinating, but brief, section on biological engineering which includes
miniaturized instruments and prostheses for artificial limbs and heart valves. All these
articles stimulate thought on the newer horizons of medicine.
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